
Svner tek SY2128 
2048 x 8 Static 

Random Access Memory 

Features 
• 100 nsec M a x i m u m Access Time 
• Fully Static Operation: 

No Clocks or Strobes Required 
• Automat ic CE Power Down 
• Identical Cycle and Access Times 
• Single +5V Supply ( ± 10%> 

Description 
The Syner tek S Y 2 1 2 8 is a 1 6 , 3 8 4 bit stat ic 
Random Access M e m o r y organized 2 0 4 8 w o r d s 
by e igh t b i ts and is fabr ica ted us ing Syner tek 's 
n e w scaled n - c h a n n e l s i l icon gate technology. It 
is des igned us ing fu l l y s tat ic c i rcu i t ry , the re fo re 
requ i r ing no clock or re f resh ing to operate. The 
c o m m o n data input and th ree-s ta te ou tpu t p ins 
opt imize compat ib i l i t y w i t h sys tems ut i l iz ing a 
b id i rec t iona l data bus. 

The SY2128 o f fe rs an au tomat i c power d o w n 
fea tu re under the_cont ro l of t h e ch ip enable 
(CE) input . W h e n CE goes h igh, dese lec t ing the 

Pin Configuration 

a7 I= 1 24 • v c c 

a 6 C 2 23 • A8 

A5 C 3 22 • a9 

a , [ I 4 21 • WE 

a 3 I= 5 20 • o f 
A2 H 6 19 • A10 

A n L 7 18 D c e 
AoC 8 17 • I/O 8 

I/O, C 9 16 • I/O7 
1/02 C 10 15 1 l/06 

1/O3C 11 14 U 1/O5 
GND C 12 13 D1/O4 

• Pin Compat ib le w i t h 16K ROMs, EPROMs, 
and EEPROMs 

• Totally TTL Compatible: 
Al l Inputs and Outputs 

• Common Data Input and Output 
• Three-State Output 
• JEDEC Approved Pinout 

chip, the dev ice w i l l au tomat i ca l l y p o w e r d o w n 
and rema in in a s tandby power mode as long as 
CE rema ins h igh. This fea tu re provides s ign i f i -
cant sys tem level power savings. 

The S Y 2 1 2 8 is con f igured in the JEDEC 
approved p inou t for 24 pin byte organized 
memor i es and is p in compat ib le w i t h 16K 
ROMs, EPROMs and EEPROMs. This o f fe rs the 
user the f lex ib i l i ty of be ing able to s w i t c h 
b e t w e e n RAM, ROM, EPROM, o r E E P R O M a s h i s 
needs d ic ta te w i t h a m i n i m u m of board changes. 

Block Diagram 

I 

2-29 

This Material Copyrighted By Its Respective Manufacturer 



S v n e r t e k . 

Absolute Maximum Ratings* 
T e m p e r a t u r e U n d e r B i a s - 1 0 C t o 8 5 C 
S t o r a g e T e m p e r a t u r e - 6 5 C t o 1 5 0 C 
V o l t a g e o n A n y P i n w i t h 

R e s p e c t t o G r o u n d - 3 . 5 V t o + 7 V 
P o w e r D i s s i p a t i o n 1 . 0 W 
Electrostatic Discharge Rating (ESD)** 

Inputs to Ground ±2000V 

SY2128 
Comment* 
S t r e s s e s a b o v e t h o s e l i s t e d u n d e r A b s o l u t e M a x i m u m 
R a t i n g s " m a y c a u s e p e r m a n e n t d a m a g e t o t h e d e v i c e T h i s 
is a s t r e s s r a t i n g o n l y a n d f u n c t i o n a l o p e r a t i o n of t h e 
d e v i c e at t h e s e o r a n y o t h e r c o n d i t i o n s a b o v e t h o s e 
i n d i c a t e d in t h e o p e r a t i o n a l s e c t i o n s o f t h i s s p e c i f i c a t i o n is 
n o t i m p l i e d _ _ _ _ _ _ 

• " T e s t C o n d i t i o n : M I L - S T D - 8 8 3 B M e t h o d 3 0 1 5 1 

Symbol Parameter 
2 1 2 8 - 1 / - 2 / - 3 / - 4 2 1 2 8 L - 1 / L - 2 / L - 3 / L - 4 

Unit Conditions Symbol Parameter Min. Max. Min. Max. Unit Conditions 

I L I I n p u t L o a d C u r r e n t 
4Al l i n p u t p ins) 

10 10 jUA V c c = M a x , V | M = G n d t o V c c 

1 L O O u t p u t Leakage C u r r e n t 10 10 M A C E = V | H , V C C = 
V O U T = G n d t o 4 . 5 V 

ice Power S u p p l y C u r r e n t 95 75 m A T A = 2 5 ° C V c c M a > < . C E = V | L 
O u t p u t s O p e n 

ice Power S u p p l y C u r r e n t 
1 0 0 SO m A T a = o°c 

V c c M a > < . C E = V | L 
O u t p u t s O p e n 

'SB S t a n d b y C u r r e n t 2 0 15 m A Vcc = M i n t o M a x ' C E = V I H 

ipo Peak P o w e r - o n C u r r e n t 
N o t e 6 

4 0 30 m A v c c = G n d t o v C c M i n 
CE = L o w e r o f V c c v l H M i n • 

V | L I n p u t L o w V o l t a g e - 3 . 0 0 . 8 - 3 . 0 0 . 8 V 

V | H I n p u t H igh V o l t a g e 2 . 0 6 . 0 2 . 0 6 . 0 V 

V O L O u t p u t L o w Vo l t age 0 . 4 0 . 4 V I Q L = 3 . 2 m A 

V O H O u t p u t H i g h V o l t a g e 2 . 4 2 . 4 V I Q H = - 1 . 0 m A 

C a p a c i t a n c e 2 5 ° C , f = 1 . 0 M H z 

S y m b o l Test T y p . Max. U n i t 

c O U T O u t p u t Capac i t ance 5 p F 

C I N I n p u t Capac i tance 5 pP 

N O T E : Th i s p a r a m e t e r is p e r i o d i c a l l y samp led a n d n o t 100% tes ted . 

A.C. Characteristics t a = o°c to +7o°c, vc c = sv 
READ CYCLE 

10% (Note 7) 

2 1 2 8 - 1 / L - 1 2 1 2 8 - 2 / L - 2 2 1 2 8 - 3 / L - 3 2 1 2 8 - 4 / L - 4 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Conditions 

t R C Read Cyc le T i m e 1 0 0 120 1 5 0 200 ns 

t A A Add ress Access T i m e 100 120 150 200 ns 

t A C E C h i p Enab le Access T i m e 100 120 150 200 ns 

t A O E O u t p u t Enab le Access T i m e 35 50 60 70 ns 

tOH O u t p u t H o l d f r o m Address Change 10 10 10 10 ns 

t L Z O u t p u t L o w Z T i m e 10 10 10 10 ns N o t e 5 

t H Z O u t p u t H igh Z T i m e 0 35 0 40 0 50 0 60 ns N o t e 5 

tpu C h i p Enab le t o P o w e r U p T i m e 0 0 0 0 ns 

tPD C h i p D isab le t o Power D o w n T i m e 50 60 80 100 ns 

W R I T E C V ' C L E 

t w e W r i t e Cyc le T i m e 100 120 150 200 ns 

tew C h i p Enab le t o E n d o f W r i t e 80 90 120 150 ns 

t A W A d d r e s s V a l i d t o E n d o f W r i t e 80 90 120 150 ns 

t A S Address S e t u p T i m e 0 0 0 0 ns 

twP W r i t e Pulse W i d t h 60 70 90 120 ns 

t W B W r i t e R e c o v e r y T i m e 0 0 0 0 ns 

'DOT Data V a l i d t o End o f W r i t e 4 0 5 0 7 0 9 0 r s 

t D H Da ta H o l d T i m e 0 0 0 0 ns 

twz W r i t e E n a b l e d t o O u t p u t in H igh Z 0 35 0 4 0 0 50 0 60 ns N o t e 5 

t o w O u t p u t A c t i v e f r o m E n d o f W r i t e 0 0 0 0 ns N o t e 5 

(See f o l l o w i n g page f o r no tes ) 
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Svnertek. SY2128 
T i m i n g D i a g r a m s 

READ CYCLE NO. 1 (NOTES 1 and 2) 

O C 

PREVIOUS D A T A V A L I D j S X X ) £ D A T A V A L I D 

READ CYCLE NO. 2 (NOTES 1 and 3) 

f 

\ 

HIGH IMPEDANCE 

Ice — — —• — 
Vcc CURRENT 

- tpu 

f 

£ 
</ALID DATA > 

WRITE CYCLE NO. 1 (NOTE 4) 

i x 
- *WR -

D A T A V A L I D 

Z Z F 
d 

2XZXX> HIGH IMPEDANCE 

Notes: 
1. W E is h i g h f o r R e a d Cyc les . 
2 . Dev ice is c o n t i n u o u s l y se lec ted, CE = O E = V | 
3. Addresses va l i d p r i o r t o o r c o i n c i d e n t w i t h C E t r a n s i t i o n l o w . 
4 . I f C E goes h i g h s i m u l t a n e o u s l y w i t h W E h i g h , t h e o u t p u t s r e m a i n in t h e h i g h i m p e d a n c e s ta te . 
5 . T r a n s i t i o n is measured ± 5 0 0 m V I r o n l o w o r h i g h i m p e d a n c e vo l tage w i t h l o a d B . T h i s p a r a m e t e r is s a m p l e d a n d n o t 1 0 0 % tes ted . 
6 . A p u l l u p res is to r t o V C C o n t h e CE i n p u t is r e q u i r e d t o k e e p t h e dev i ce dese lec ted : o t h e r w i s e , p o w e r - o n c u r r e n t app roaches I n -

ac t i ve . 

7. A m i n i m u m 0 . S ms t i m e de lay is r e q u i r e d a f t e r a p p l i c a t i o n o f V c c (+-5V) b e f o r e p r o p e r o p e r a t i o n is ach ieved . 
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Svnertek. SY2128 

WRITE CYCLE NO. 2 (OE = V,L ) (NOTE 4) 

C3( 

• o 

X 

£ m / / / / / 

/ 

DATA VALID 

DATA UNDEFINED 3 

X 
HIGH 5MPEDANCE y y y y y 

A.C. Testing Input, Output Waveform 

V M Z 2.0V V J -

X y testp°|nts y 
r \ — 
INPUT OUTPUT 

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC "1 " 
AND 0.4V FOR A LOGIC "0". TIMING MEASUREMENTS ARE 
MADE AT 2.0V FOR A LOGIC "1 " AND 0.8V FOR A LOGIC "0 " . 
INPUT PULSE RISE AND FALL TIMES ARE 5 ns. 

A.C. Testing Load Circuit 

100pF 
_ l _ (INCLUDING 

" SCOPE AND 
JIG1 

Package Availability 24 Pin cerdip Ordering Information 
Access Operating Standby 

Order Time Current Current Package 

Number {Max) (Max) (Max) Type 

S Y D 2 1 2 8 - 1 1 0 0 n s 1 0 0 m A 2 0 m A C e r d i p 

S Y P 2 1 2 8 - 1 1 0 0 n s 1 0 0 m A 2 0 m A P l a s t i c 

S Y D 2 1 2 8 - 2 1 2 0 n s 1 0 0 m A 2 0 m A C e r d i p 

S Y P 2 1 2 8 - 2 1 2 0 n s 1 0 0 m A 2 0 m A P l a s t i c 

S Y D 2 1 2 8 - 3 1 5 0 n s 1 0 0 m A 2 0 m A C e r d i p 

S Y P 2 1 2 8 - 3 1 5 0 n s 1 0 0 m A 2 0 m A P las t i c 

S Y D 2 1 2 8 - 4 2 0 0 n s 1 0 0 m A 2 0 m A C e r d i p 

S Y P 2 1 2 8 - 4 2 0 0 n s 1 0 0 m A 2 0 m A P las t i c 

S Y D 2 1 2 8 L - 1 1 0 0 n s 8 0 m A 1 5 m A C e r d i p 

S Y P 2 1 2 8 L - 1 1 0 0 n s 8 0 m A 1 5 m A P las t i c 
S Y D 2 1 2 8 L - 2 1 2 0 n s 8 0 m A 1 5 m A C e r d i p 

S Y P 2 1 2 8 L - 2 1 2 0 n s 8 0 m A 1 5 m A P las t i c 

S Y D 2 1 2 8 L - 3 1 5 0 n s 8 0 m A 1 5 m A C e r d i p 
S Y P 2 1 2 8 L - 3 1 5 0 n s 8 0 m A 1 5 m A P l a s t i c 

S Y D 2 1 2 8 L - 4 2 0 0 n s 8 0 m A 1 5 m A C e r d i p 
S Y P 2 1 2 8 L - 4 2 0 0 n s 8 0 m A 1 5 m A P l a s t i c 
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